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IHTRODDCTIQM. 



This resource booklet has been designed to suppleinent . standard science 
textbooks used in Years 1 and 2 in the secondary schools. In 
particular it relates to " Starting Science. Books I- and 2‘’ . Fraser anrl 
Gil christ. OUP . 



The booklet can be used by teachers and students in several v?ays: 
'*■ Homework assignments for students. 

'*■ Introductoi'y teaching of basic concepts. 

'-i'- Reinforcement of practical work, 
t As revision ^xerci.ses . 



The primary aim is to increase .students confidence at handling various 
data forms not only graphs and scientific calculations Vjut also data 
presented in a written form. Used in the latter way; it could be an 
aid to students reading comprehians ion . 
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It ie assumed that thirty (30) teaching weeks are available per year 
and. that first and second year Integrated Science are timetabled four 
(4) periods per week, one of these being a double lab period. 



The following suggested teaching outlines relate specifically to the 

texts '■ S_lJLr;!.Lixig B ook 1" and "Starting Science. Book 2". 

ErcL6-fix_atid_JajU£.lud.ei • 




1. Being a Scientist - Book 1 , 1. . 1 , 1 . 2 , 1 . 3 7 weeks 

2. booking at Living Things - Book 1, 2.1 3 weeks 

3. Solvents and Solutions - Book. 1, 5.1, 5.2, 5.3, 5.4, 5.5 5 weeks 

4. Energy - Book 1 , 3 . 1 , 3 . 2 , 3 . 3 5 weeks 

5. Electricity - Book 1 , 7 . 1 , 7 . 2 , 7 . 3 5 weeks 

6. The Gases of Air - Book 1, 8.1, 8.2 5 weeks 



Sj2gg.^rj_be.d . , I e:igJi:LaE..-C 






1 . 


C e ]. 1 s and B e p r o d u c t i o n - 


Book 1 , 


6 . 1 


3 


weeks 


2 . 


L cj o k .1 n g a t L i v i. n g 


Things 


■ Book 


1. , 2 . 2 


7 


weeks 




’riio OaGer-] in. Air 


- Book 1 


, 8.3, 


8.4, 8 .5 






3 . 


Oj1].s and Reproduction - 


Book 1, 


6.2, 6.3 


3 


weeks 


4. 


Heat on the Move 


- Books 


2, 9.1, 


9.2, 9.3, 9.4 


7 


weeks 


5. 


Building Blocks - 


Book 1 , 


4.1, ‘4 


. 2 


4 


weeks; 


8. 


The Earth - Book 


2, 12.1, 


12.2, 


12.3, 12.4, 12.5, 12.6, 










12 . 7 






6 


weeks 



The booklet consists essentially of 12 sections each containing data 
analysis ciuestions, j-'ractical suggestions and a word search. Each 
section corresponds to the 12 categories outlined above. 

i 
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George runs a small ice cream booth. He sells five different 
flavours; vanilla, chocolate, guava, coconut and banana. One Saturday 
George decided to find out which f. favour was most popular so he 
counted the number of ice creams sold of each flavour. His results 
are .shown below. 

Flavour Vanilla Chocolate Guava Coconut Banana 

Mo. of ice 

creams sold 10 7 14 IG 12 

(a) Plot a bar graph of the results.- 

(b) Which flavour was most popular? 

(c) Which flavour was least popular? 

(d) What is the total nurnbei' of ice creams sold? 

(e) If each ice cream costs $1.50, how much money did George have at 
the end of the day? 



L.Qng_ilumii 

Joyce, Karen, Brian, Trevor, Shelly-Ann and Morgan had a long jump 
contest. They measured hov? far they could jump from a standing start 
in cm. The r.esults (>f i,he contf.;st are shown below. 



Name 'loyce 


Karen 


l-trian 


Trevor 


Shelly -Ann 


Morgan 


Dl. stance 

j limped (cm) 170 


17 0 


210 


190 


2 1 0 


150 



(a) Plot a bar graph of the results. 

(b) Who could jump the furthest? 

(o) How many jumps wo\;.ld Morgan need to make to cover a distance of 
6m? 



Five different vehicles . ti-avell.ed from Grenville to 
distance of approximately 15 miles. The amount of petrol 
making the journey was measured and recorded in the table 
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.•.;h ic.le 



Toyota Buf? 



Cadillac Small Motorbike Fiat 



Land Rover 



Affiount of p 

petrol used 4 "7 1 3 o 

i litres ) 

ra) plot a bar graph of the results. 

(h) Which vehicle used least fuel? 

(c) Which vehicle used the most fuel? 

(d) How much fuel do you think the Fiat will use to travel from 
Grenville to Tivoli, a distance of approximately 5 miles? 

'e) When the amount of petrol used by the Toyota bus was measured on 
another day, it was found to use 5 litres to cover the same 
journey. Why do you think the results may be different? 



ii r.QiJbi_.')lempj3j::afa Are. 

•'ohn decided to measure the temperature of a fish broth which he was 
"ooking in a home economics class. He took the temperature of the 
hrotli at f' minute Intervals. Before taking the temperature, he 



t .1 r r e cl . t. h r o t h 


thoroughly . 


His results are 


shown below. 






r.lme 0 

f m.inu tes ) 


5 10 


15 


20 


25 


30 


35 


Tempera bure 30 
•' °C) 


111 60 


76 


92 


104 


105 


105 


;.a) Plot a line 


graph of temperature 


against 


time. 







(b) What was the temperature of the ingredients before they started 
cooking? 

•;o) How long would it take for the temperature to reach 80°C? 

id) What do you think would happen to the 6teepnesf5 of the graph if 

(i) A larger amount of broth were cooked. 

(ii. ) The stove were used on a lower heat. ^ 

(f) Why did John stir the broth before taking the temperature? 
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F iahing 



Mosee was a fisherman with a small boat. Each day except Sundays and 
stormy days he went fishing. He always kept a record of the mass of 



his catch . 


The record for 


one September week, is 


shown 


below . 




Day 


Mon 


Tues 


Wed 


Thur 


Fri 


Sat 


. Sun 


Mass caught 


0 


25 


20 


27 


21 


19 


0 



(kg) 

(a) Plot a bar graph of the results. 

(h>) On which day did Moses get his largest catch? 

(c) What was the total mass of fish Moses caught for the week? 

(d) Can you estimate the mass of fish that Moses might catch in one 
year? 

(e) Why do you think that o-.-i. Monday Moses c-angh': no fi.sh? 



Pe ndulum 

A simple pendulum consists of a mass hanging on a piece of string. 
This can be made to swing back and f oi'th . Geraldine was intei'csted in 
how old fashioned clock.s work.ed so she carried out some experiments 
using a pendulum. 

In one of her experiments j s'ne changed the length of the string and 
for each length she timed how long i.t took to make 10 swings. Ilex' 

results are .shown below. 



Length (cm) 


100 


90 


00 


70 


60 


50 


40 


30 


Time for 10 


20 


13 


16 


15 


12 


10 


8 


7 



swings (s) 

Time for 1 
swing (s) 

Before attempting questioii (b) make sure that you can answer question 
(a) . 

If 10 oranges cost $5.00, liow much does one ox'ange cost? 

Complete the table for the time for 1 swiiig? 

Plot a graph of time fox' 1 swing against lengtli . 
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VVUJ.T; nappeus to the time for 1 swing as the length is decreased? 
(e) How long must the pendulum be for 1 swing to equal 1 second? 






Maria was asked by her teacher to find the mass of one lentil. She 
placed «.'ne lentil on the balance but it didn^t move. Efjther saw her 
do this and suggested instead, that she try weighing 10 lentils. Maria 
found the mass for 10, 20, 30, 40, 00 -and 60 lentils. Her results are 
shown be Low . 



Humber of lentils 10 20 



30 40 50 



60 



Mass (g) 



1 



3 



4 6 



6 



(a) 

(b) 

( c ) 

(d.) 



L-'loi a line graph of mass against number of lentils. 

Where do you think- Maria made a mls-b.ake wi'bh her counting? 

W h cl I . . i s t Li. e rn a s s o f o n e 1 e n •! . i 1 ? H .■< r . I a i n h o v? y o ia a r r i v e d a t t h i s 



-answer . 

How many lentils in (a) .5 g 

( b ) 1 0 g 

(c) 100 g 

( d. ) 1 kg 
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a Scien±lat._,BQQ k t. 1.1. r.2. 1.3 



1. Estimating the duration of 1 minute. 

2. Estimating lengths (eg/length of bench, length of room). 

3. Measuring length of middle finger to produce a class graph (other 
bodily characteristics could . be . used ; is the tallest person 
necessarily the person with the longest middle fing.er?) 

4. Measuring regular and irregular areas (eg/foot or hand). 

5. Illustrating the need for qufint i tat ive measurement of temperature. 



A 




B 


C 










WATER 




WATER 




WATER- 


HOT 




WARM 


COLD 



Place one hand in A and one, in C. Place both hands in B. Is it 
hot or cold? 



6 . 


Measuring 


the 


boil : 


Lng 


po int 


of water (emphasis 


on use of 




thermoine te 


r ) - 












/ . 


Find the voium 


of 


2.sn 


g or 


'■7 -'.ter, sand, flour, 


, sugar and 


8 . 


Separation 


of 


sand 


and 


i ron 


filings . 




9 . 


Separation 


of 


sand 


a n d 


tabJ.e 


salt . 
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E 


M 
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L 


L, 


I 


M 


A 


c 




D 




C 


T 


L 


P 


E 


S 


0 


P 


Q 


X 


B 




N 




0 


;r. 


T 


A 


R 


T 


L 


I 


F 


W 


A 




0 




M 


I 


N 


U 


T 


E 


N 


M 


L 


X 


H 




c 




T 


A 


W 


P 


0 


T 


S 


o 


E 


Y 


U 




E 




E 


0 


H 


Q 


F 


P 


E 


L 


M 


E 


V 




S 




F 


M 


N 


I 


G 


J 


s 


R 


I 


R 


w 




V 




0 


L 


U 


M 


E 


s 


N 


K 


N 


T 


H 




E 




R 


M 


0 


M 


E 


T 


E 


R 


G 


E 


X 




L 




K 


G 


H 


I 


U 


T 


S 


J 


P 


M 


E 




.R 




U 


T 


A 


R 


E 


P 


M 


E 


T 


1. . 




• iEig 


» 


hearing , 


smell in.g , 


feeling , 


tast 


:.ing . 








U !:•.-■? 


'A 


o 


measure 


temperature . 












»:i 




A 1-. 


o 


measure 


time . 
















. 


Bin.'i 


n 


unit. 


of le 


ngtii 
















. 


Uni 


b c* 


f 


time . 


















f; . 


Mo.-i 


r.u)' 


ed 


.In 


deg.r 


eee celo.iu 


o , 












7 , 


Mon 


ov r 


ed 


:i n 


gram 


*o . 
















n 


M rarui | - 


ed 


J. n 


cu b I 


c -.len 


L.ime 1- 


■ ~ / j 












9 . 


Pro 


O 0 f-; 




of 


sepe r 


a tion 
















10. 


ll-.! 


d i s 


cover 


ed pe 


n Icillin . 












i 


11 . 


Ln i; 


ger 


un i t 


of t-.iine. 
















12. 


Ear 


ge r 


un j t 


of 1 


eng til 
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■UjLLng_T]iln gB . 2.1 
Grow ing Dean n 

Ii'vine carried out an experiment. He grew bean seeds but he gave each 
seed a different amount of water each day. After 10 days he measured 
the height of the plants. His results are shown in the table below. 

AMOUNT OF WATER 

PER DAY (cm ) 0 2 4 6 8 10 12 14 16 18 



HEIGHT OF PLANT 0 0 2i: 120 180 240 280 200 100 0 

( mm ) 

(a) Plot a bar-graph shriwing Ii'vine's results. 

•«. b ) How much water ir; I'cquired daily to pi'oduoe maxiirjum growth? 

(o) Wliat airiounts of \rater ].>rfidLU';ed no grovTth? 

<. d ) Ti'vine made sure that all the pots he used were the eaine sixe, 

W h y d i d I'l Ti d I ') t I’l .1 r.; ‘ ? 



tit illi sn t- ■ IlilllLili. fi 

1.)errnis and Shevi’y-Ann measai'ed tliC heights of rrtnadents in their class 
; s 1/ h e y wan h e < 1 1 o f i n < 1 u. t vd‘ i o w c s fc a 1 1 e s t . The r* e s u J. b s they o b b a i n e d 
.ai-'e shown below. They plotted a bar-graph so that their f:inding;s 
tcoLild be seen more cltiai-'ly. 



liAME 



liEl(‘IHT ( cm ) 



Andy 
Carol 
Cu rt is 
Debra 
E e I ix 




J. ‘ I 
1 40 



Wei 1 ington 




Ly ne tte 



Dionne 
Z i Ima 



( a ’) Plot a bar-gt'aph of the i'*esults 



(b) Why is a bar graph a good way of displaying the resul.ts? 
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(ci) 



How many children are taller than Zilma? 



CU aj3.s?_ll^ghiLa. 

Sal].y and Kester decided that they wou].d. also measure the heights of 
children in their class, but they decided to present their results in 
a different way. Before they could do this they recorded their 
results in the same was aa Dennis and Sherry and then they counted the 
number of children with heights between 130 cm to 135 cm, 135 cm to 
140 cm, j 40 cm to 145 cm etc. The constructed the result table using 
tills method. 



NAME 


HEIGHT (cm) 


NAME 


HEIGHT 


Carol 


163 


Marcia 


136 


Cu rt i s 


151 


Ted. 


146 


Eric 


144 


Leslie Ann 


151 


Pamela 


164 


Lisa 


170 


Peter 


167 


Michael 


162 


R h o 1 d a 


152 


Ron a .Id 


149 


Debra 


148 


Regina 


152 


Do.-, s moil d 


166 


Dionne 


142 


Jeffr.ey 


132 


Sail;’ 


153 


Andy 


152 


Arno‘:,te 


162 


Marlene 


147 


Marl -one 


137 


Jenny 


148 


Ml ge 1 


146 


Do.- VC; r ly 


1 45 


Ky rc>n 


140 


D-c-an i. o; 


1 'i 6 


Ka th y 


141 


Kc;s 1.0- 1: 


14 0 


Ch.ai' ! i-:: 


161 



(a) Offie the results .above to comi'lete a. second, table in the same 
ni.anner as Sally and Kester. 

(b) Wliat i.s the total number of children in the class? 

(c) Plot a bar-chart with a vertical ar.is showing the number of 
children and l.abel the groups along the horizontal axis. 

(d.) Wliich group has the greatest number of children? 

(e) Wlio do you think has the better way of displ.aj'ing their results; 
Sally and Kester or Dennis and Sally-Arm? ^ 



ArxL]n/\3._S_i.3jafi. 

M i ge 1 " uncle worked i.n the ma.rViet, He boi.ight naimals from farmers to 
sel.l as me.at ori SatMi'd.a.ys . To help him decide how much an animal 

Page 1 1 



O 



BEST COPY AVAILABLE 



20 



weighed without ueiing fjcalesj he had a table that told him the 
approximate weight of an animal from its girth (the distance around 
the body near the heart). Here is the table he had for sheep. 

HEART GIRTH (cm) MASS (kg) 



71 



79 

81 

84 

86 

89 

91 

94 






196 

209 

222 

238 

260 

282 

304 

326 

346 

370 



(a) Plot a line graph of mass o.gainst gir-i;h. 

Cb) What would be the approximate mass of a sheep >>f girth: 
(i) 90 cm 

(ii) 80 oiu ' 



The number of Kolewoch on a 
'J-ivided into four area?.;: 



rock on a beach was counted. 



The rock was 



bry and Shady 
Dry and Sunny 
Wet and Sunny 
Wet and Shady 

The r„„,ber of Kofeeooh In each area was 



oouiited . 



a j 



(b) 





AREA 


NO. OF KOLEWOCH 




Dry and Sunny 
D r y a n d .5 h a < 1 y 


4 




Wet and Sunny 
Wet and Shady 


G 

14 
o *■/ 


Draw 


a bar gi-aph of th^j rr-c;,-, 




What 


was the total number of 


Kol-iwoch on the rock? 
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(OJ What wae the total numbei' of Kolewoch in the wet areas? 

(d) Can you think of any possible reasons that could explain the 
uneven distribution of Kolewoch on the rock? 






i 
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Looking at Living Th ingf? . B ook 



1. It is a familiar fact that moths are attracted to. light. Is th 
true of all small creatures. An investigation could be carried 
out using a simple choice chamber with ants, maggots, snails, 
conge ree etc. 

2. The above may also be used with dampness substituted for light. 
(Use anhydrous copper sulphate tvo create dry conditions). 

.3. How do mosquitoes reproduce? 

4. How do snails move? (Pi,\tting snails on a sheet of damp glass 
allow.s their muscle movements to be observed). 



5 
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L 


0 


N 


J 


K 


L 
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t'laine :f: 


'.or any 


living 


thing . 














: ^"V 


riivirip 


: thing 


th 


a.1; c 


an tnove 


from 


pi a-: 


o % o 


plao 


e . 




3 . 


Pro'cer.: 


; Fj by 


wl: 


iic 


h o r 


g an isms 


rep rod uc' 


'1 O the 


;rs 1 


j.ho 


therni 


-1. 


G 1 =?ri,d:- 


whto 


h 


pr 


'■;dE:»c 


e milk 


in ma 


mmali 


' . 








5 . 


R--.I tr; , 


mice 


CJ 1 


VO , 


















G. 


G.'vr;r .i 


ng on 


an 


earthworm ' a 


body 


• 










i 


j' l.aco 


wher'e 




:m:i. 


ma L 


lives . 
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SQltf£Q.tg_ai id. SolutiQ UB. 1.. 5 _. 2._ {>.3. 5.4. 5.5 



£r-sparing-a Satur ated-Sfllu t ion. of-Coppe r Sulphate 

The following statements are all required steps in determining what 
mass of copper sulphate can be dissolved in 100 cm’ of water. They 
are written down in the wrong order. Read through all the statements, 
then write them down in the correct order. 

(a) Add one spatula-ful of copper sulphate crystals to 'the water. 

(b) Record the final weight of the beakCr and copper sulphate 
crystals. 

(c) Put 100 cm^' of water in a beaker. 

(d) Continue adding copper sulphate crystals and stirring until no 
more will dissolve. 

(e) Weigh out a large qucmtity of copper sulphate crystals in another 

beaker . ^ 

(f) Subtract the final weight from the initial weight to obtain the 
weight of copper sulphate now in solution. ■ 

(g) Reweigh the beaker containing only the copper sulphate crystals. 

(h) Stir until all the copper sulphaive crystals have (dissolved. 

(i) Record the initial weight of copper sulphate crystals and the 
beaker . 



Jerome noticed that it was difficult to make juice with very cold 
water because the sugar would not dissolve well. He decided to 
compare the effect that tiie temperature has on the total amount of 
sugar that can be dissolved in 100 cm’ of water. He then did a 
simil.ar experiment with .salt. His results are shown bel.ov'?. 

Temperature (°C) 10 20 30 40 50 



..Amount sugar dissolved (g) 3 4 



5 ’6 



6 



Amount salt dissolved (g) 4 6 7.5 9 10.5 
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(y-axlB) againot temperature 



( 2 ) 

(3) 



(4) 



Which is the more soluble, sugar or salt. 

From the graph 

(a) How much sugar could he dissolved at 25^0”^ 

(b) How much salt could be dissolved at 32 ^’C'’ ’ 

»^eed to be at in 

whioh f ■'^he mass of water 

which can be dissolved at 15 'c? 

What will happen to the sugar dissolved in 100 cm’‘ at 50°C if 
■h , temperature of the solution is lowered? ■ • 

(5) How would the action of stirring affect 

(a) the time taken for the solutes to dissolve? 

(b) the amount of solute which could be dissolved? 

KxaBOr.eiLtlD n Times 

different conditions. Andray poured 
Day 1 Day 2 Day 3 Day 4 Day 5 Day 6 



Vol . in the 

■•noasuring cylinder 200 cm' 195 cm' 192 cm' 187 'em' 



183 cm'' 178 cm' 



Vol in the beaker 200 cm' 185 cm" 175 cm" 160 cm" 144 cm' 129 cm' 



( 1 ) 



diy- against number of 

(X-axis) Show both sets of results on the same graph. 
Make sure each line is correctly labelled. ^ 

Lei^n liquid evaporated on Day 3. How can you account for this? 

yot-® of evaporation to have ‘changed If 
water had been used instead of methylated spirit? 



( 2 ) 



(4) 



Andray' s friend Mickey carried out a similar experiment but he 

Sou,S’'Mr"‘‘'‘Vr' '’"/t® "ill i" ® cuibo^rS Shy 

would his results not be as valid as Andray' s? 
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Rainfall in Grenada, W.I 



A second year class studying weather collected . the following rainfall 
statistics. 



Rainfall (mm) J 


F 


M 


A 


M 


J J 


A 


S 


• 0 


M 


. D 


Botanical Gardens 
(St. George's) 106 


131 


23 


15 


118 


85 235 


296 


219 


243 


328 


164 


Bocage Estate 

(St. Mark's) 170 


247 


71 


27 


113 


128 318 


310 


336 


385 


516 


270 


(1) Plot 2 bar graphs 


of 


rainfall 


(y- 


axis), each month 


( x-axis ) 


. Use 



the same scales for both graphs. 

(.2) What is the ^total quantity of rainfall in each place over the 
whole year? 

(3) In which month is there (a) most rainfall, (b) least rainfall? 

(4) Why do you think there is more rainfall in Bocage i.n St. Mark's 
than the Botanical Gardens in St. George's? 



The following stati 
period of one year. 


sties 


sho’w the rainfall in 


two 


African 


towns over 


Rainfall (mm) 


J 


F M A M J 


J 


A 


s 


0 N D 


Town (A) 


(Entebbe, Uganda) 


70 


85 150 255 245 125 


70 


65 


65 


90 140 130 


Town (B) 


(Timbuktu, Mali) 


0 


0 5 0 10 ■ 20 


60 


75 


40 


5 0 0 



( .1 ) Plot a bar graph of rainfall (y-axis) for each month (x-axis). 

Plot both seta of data on the same axis (you can differentiate by 
shading) . 

(2) What is the total quantity oE lain falling in each place over the 
whole year. 

(3) For each town, in which month i.s there (a) most rainfall, (b) 
least rainfall. 

(4) Find out from an atlas where these two towns are, then try to 
explain why the rainfall in Entebbe is much gi'eater than in 
Timbuktu. 
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(5) The town of Entebbe is surrounded by tropical rainforest. What 
do you think would happen to the qu.antity of rain falling if the 
forest was chopped down? 



EQ3J.utj.Qn o f the Oceans 

In 1972, the Norwegian explorer, Thor Heyerdahl sailed across the 
Atlantic ocean in a boat made from papyi'us reeds. The following 
ext).'.act is taken from hj.s book of the voyage. Read the passage then 
answer the questions below. 

Next day we were sailing in slack winds through an ocean where 
the <::lear water on the su).'face was full of drifting black lumps of 
asphalt, seemingly never-ending. Three days later we awoke to find 
tlie sea about us so filthy that we could not put our toothbrushes in 

it and Abdullah had to have an extr.a r.ation of fresh water for his 

rlt'Ual wa.shing. The Atlantic was no longer blue but grey-green and 
opaque, covered with clots of oil ranging from pin-head size to the 
dimensions of the average sandwich. Plastic bottles floated among the 
v;aste . We might have been in a squalid city port. I had seen nothing 

like this when I spent 101 days with my nose at water level on board 

the ,K.on-Tiki. It became clear to all of us that mankirid really was in 
the process of polluting its most vital well-spring, our planet's 
Indispensable filtration pJant, the ocean. The danger to ourselves 
cind to future generations was revealed to us in all its horror. 
Shipowners, i.ndusti'iali.sts , authorci. t ics , they V7ould all have seen the 
se.'i gliding piast at a fair speed from an ordinary ship's deck and 
would never liave liter.ai.ly dipped tlieir toothbrushes and noses in it 
vie-ik aft.er week, as we held . We mus.t make an outcry about ivhi.s to 
evr;ryone who would listen. What was the good of East and West 

fighting over social reforms on land, .as long .as every nation allowed 
our common artery, the oce^in, to become a coirimon sewer for oil slush 
and chemical waste? Did we still cling to the medieval idea that the 
sea. w.;t.s infinite? 

The strange thing is that when you. a).’e bobbing over the. 
waveorests on a few pajiyrus bundles, .aw.are at the same time that whole 
continents are gliding pi.ast, you re-alise th.at the sea is not so 
l.i.m:i t les.s after all; the water which rounds the African coast in May 
P'as.ses along the Americari coast some weeks later with all the floating 
muck which will neither sink nor be eaten by the inhabitants of the 
sea , 

>; 

(1) Wh-at fir'st problem did the men encounter when they awoke on the 

third day? 

(2) What changes had taken place in the colour of the sea? 
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(3) Wh..t «as the range in eire of the dote of oil? 

(1) What doee the author compare the eight to? 

(5) How long did the author epend on board the Kon-Tihi? 

(6) In What three waye doee the author deecribe the ocean? 

ordinary ehip?* between the author's boat and an 

(8) According to cho author nv ~ 

^ i: .itutnur , wh.-dt has the ocean become? 

(9) (a) What is normally oaiu i^-l i- --t- 

O) Wny i„ that term now applied to the ocean? 

(10) (a) I'll the passat'o th^ r- i i ■ 

medieval means 

( '’-I ) wiched ( h ^ t"i l u 'P- r*i ■ i 

^ (o) exciting 

(b) The word infinite means 

(a) never ending ( ,, ) „arm (o) fUthy 

bottlec?'''“ Plastic bottles, but no gj 

debilber''here?'’* ^he pollution of t),e o. 

—3 the Kon-T.ihl was and „,n 
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!• At what temperature does ice melt? 

2. At what temperature does wax melt? 

increase in surface area but with^th^^^^ evaporation with an 

(i.e. evaporation frorh a beLeJ anJ Lr"*®. 

r and measuring cylinder) 



4 . 



I 



er|c 



y:5'. 



cotton wool and 
methylated spirit 



,-iJ^ 

(L9 



cotton woo], 
and water 



'N 

o 

^ 



cotton wool 
(dry) 



Win is the temperature in each situation different? 

particle^Bi-e °5<- effecting speed of solution (i.e. 

copper sulphate and ^-Spier*^euj"pha^^^ Bolvent. Use crushed 

granular salt.) sulphate oryst.als; rock salt and 

microscope. Try witli Kcdimn r-K i view it through the 

copper sulphate as different shanee^^' dichromate, and 

iii^reno shapes ^re produced, ) 

Growing crystals from saturated solutions. 
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8. Using a siphon to sepai'ate clear water from cloudy water. 
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-V..u.ia , u. ana _aajm3aima^ s..l. 5.^. s a .j ^ 

® “ M K N 0 I s N E p s 

® C I p I T A T I 0 

" S: I- A W B c D E F 

’'^’'^'' AZABFGHH 

' ^’'"AVOTETIiAS 

® ^ P S 0 L V B Q . E s 

‘■'’'^conde ns ati 

' “3 P A R A F F I K P s L 

‘ ‘^^^^’’INGPoint 
' '* ® 0 I C E S 0 L V E N 

'®''®0ILING'PC1I 
•■■ A T U N V D E T A R G T 

'• 70% of the earth's surface is covered with it. 

Water lectves the r>ea by _ 

Rciin iB formed bu __________ 

Solid water, 
tlapeous water. 

*’ • 100 C ( water) . 

0°C ( water ) . 

when it freezes. 

'• I:f this is added to water the freezing point is 
iO. Rain or snow. 

1- Br.inging extra waoer to dry areas. 

Water is a good 
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13. 

14. 

15. 

16. 



A solution when no more dissolves . 

Mlxture of a ponder in water.' 

A good solvent for oil. 

Added to water to kill germs. 
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gn.ej:gy.^liQ.Q k 1. 3.1. 3 .2, H n 

flicking paper pellets with 
<in cl. . 16 tic band. Hia ecience te^icher aaw him and he got a good 

frL4-''n^l suggested that if he really wanted to 

- > P-. I.le^s, he could do it in the science class . Next lesson he 
carried out an experiment. 

He ..jtretched an elastic band by different amounts and measured the 
diGtance over which it could propel a paper pellet. His ■ results are 
shown below. 



Amouni, of st7.'etch fern) 2 

Dls^.a.aoe travelled by 96 

pellet (cm) 



4 

147 



6 

198 



8 



257 



10 

300 



(a) Plot a. lino graph of distance travelled (cm) against amount of 
stretch (cm) . 



(b) 

(c) 

(d) 

(e) 



How far would the pellet travel for a 7 cm stretch? 

Ry what amount w^uid the elastic neo.-l to be stretched for the 
pellet to travel 3.50 cm? 

What precautions night Christoplier have taken to make his 
o X p e r i. m e n t fair ? 

What happens to the energy stored in the stretched elastic when 
the pellet i,s released? 



tiulj. i.ne what energy- changes take place in sentences (a) to (d) in the 
fol l.c'winar passage. 

(a) t.'i.edei. ick took a long run up) and bowled, the ball straight down 
the wicket at a tremendous pace. 

<: 

(b) Terry lifted, his bat and brought, it into contact with the ball. 
T'ne V)all climbed high into the air. 

(c) The t.all seemol to hang in the air before it fell rapidly into 
the hand.s of Brim. 

(d.) The crowd in the pavilion cheered loudly. 
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. th e Sno thp; 

The Srriith family were doing many different things at 11.15 one 
Saturday morning. one 

(a) Mrs . omith was cooking using a coal pot. 

(b) Mr. Smith was driving his crowded bus up the hill out of 
Birchgrove towards St. George's. 

(c) J^b^nny Smith was listening to loud, reggae music on his large 
b.attery powered tape recorder. 

(d) oh.aion omifch was trying to lift a heavy bucket of w.ater- up the 
steps into the house. 

(e) She.lly, the baby, was scre.aming loudly. 

What energy changes are t.aking place in each of the sentences? 



Mib 



ImitlL.imrL_tJitL.JLL(i.rvt,r 



Hr. Smith w.as using an electric drill. This requires energy Where 

does tne energy come from? Put tne following sentences in the correct 
o ro.G r , 



( a) 



(b: 



V c .1 



( d ■ 



re 



(f) 



The movement energy in the generator becomes e lectrical ' energy 
whi.ch i.s carried along wires from the power st.ation. 

Oil i.s bu.rned in the power station and heat is given out. 

Plants get ertergy from the sun. 

Hr. Smith plugs in his electric drill. The electrical energy 
becomes moveruent energy in the motor. ^ ^ 

The heat produced makes gases expand. This produces movement 
energy as the generator in the power station turns. 

Plants rot and are compressed for millions of years. This forms 

CO‘5ll . 



Page 2G 



ERIC 



35 



BEST COPY AVAILABLE 



I’jtiaauJiii 



A group of students carried out an experiment in which 
water using 1 g of different types of peaLf salted Hr-v 
■Jnro^ted^ Each they used 20 ,om3 Ld they 

Their 



they heated 
roasted and 
the initial 
results are 



Type of nut 
j 

j Original Temperature 
c of water (®C) 
i: 

■! Final Temperature 
of water (®C) 



Salted 


Dry Roasted 




Unroasted 


28 


28 




28 


34 


32 




31 



Temperature Rise (°C) 

(a) Copy and complete the result table shown above. 

(b) Plot a bar graph of the results (temperature rise ( ) 

type of nut. * 



againtst 



(c) 

(d) 

(e) 

(f) 



Which type of nut produces the greatest temperature increase? 
Which type of nut contains the greatest amount of energy? 

hur^er^istearS te-P«rature rise if 5g of peanut uere 

happen to the temperature rise if 10 cm3 of water were 

14 o O . 



(g) 



Why do you think 
water instead of 



a metal container should be used to heat the 
a glasfj one? 



i: 
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Energy . Book 1 . 3.1. 3. 2. 3.3 



1. Energy changes 


(a) 


Movement to 




top) . 


(b) 


Movement to 


(G) 


Electrical 


' (d) 


Electrical 




battery ) . 


(e) 


Electrical 


batter^ ) . 


(f) 


Heat energy 



thermocouple using constantan, copper wire and a 
milliammimeter ) . 



2. Energy contained in foods (heating a set amount of water in a 

small metal conl/ainer using a given mass of food). (This may be 
tried with unroasted peanuts , dry roasted peanuts and salted 
peanuts ) . 



1 ; 
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I 






i 

i 

i 

i 



K 

F 

D 

a 

H 

C 

r< 



9. 

1.0 



J 

0 

E 

A 

Y 

K 

0 



N 

E 

V 

B 

D 

L 

T 



U 

G 

F 

E 

R 

M 

0 



S 

E 

L 

U 

0 

J 

M 



I 

H 

G 

D 

E 

A 

C 



H 

% 

G 

I 

L 

T 

I 



I 

L 

B 

C 

E 

0 

R 



K 

A 

P 

N 

C 

M 

T 



I 

C 

V 

0 

T 

I 

C 



N 

I 

W 

0 

R 

C 

E 



E 

M 

T 

M 

I 

R 

L 



E 

S 

A 

C 

A 

E 



I 

H 

Y 

N 

I 

L 

S 



C 

X 

Y 

T 

0 

T 



A 

Q 

R 

D 



U 



Energy stored .in a battery. 

Energy stored in uranium. 

t'lov^rn^nt energy”, . 

bulb ene.:.y beco.es beet euergy a„H 

Another name for a generator. 

I h.j energy in food comes fiom t-.he 

Energy is measured in 

E-lccti-iotty produced fro. uater turbine.-;. 

Energy from the sun. 

F i rst produced in 187.3 
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Gasea In Air. 8,1. 8.2, 

IiQH^ Much„Qf_&ach Gas ? 

The following table contains the percentage of diffeirent gases in the 
air. * 



Argon Carbon Dioxide and other gases 

!%• 1 %- 

(a) Plot a bar graph for the results. 

(b) How many litres of nitrogen wi].l there be in : 

(i) 100 litres of .air 

(ii) 1,000 •’litres of air 

(iii) 1 litre of air 

(g) Repeat q\aestion (b) but consider oxygen instead o,f nitrogen. 

(d) Why is carbon dioxid.c cotnjiuered to be an important gas even 
though there is very little of it?' 

(e) 1% of the .'nir consists of c.arbon dioxide and other gases. What 
other gases are there? 

(f) What is argon used 'for? 

. L j.g u i d 



Nitrogen 

78% 



Oxygen 

20 % 



Wheri a 

gases 

points 



substance boils it i 
at room temperature 
of the main gases in 



s not necessarily hot. Substances that are 
have very low boiling pc^ints. The boiling 
air are given below in . 



Oxygen -188 "C 
Nitrogen -196^C 
Argon . -186 °C 
Carbon dioxide - 78 °C 



(a) Draw a bar chart using the values above (think verv careful Iv 
before you draw the axis). 

(b) If the temperature of air were gradually lowered which gas would 
become a liquid first? 
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a gae? . «e the first substance to become 

i 

I (d) Which substance or substanof»R ui i i K/t> w o 

I tJuusT^ances will be gaseous at -120 C? 

% 

, (e) Which substance or substances will be liquids at -190®C? 

I 

: CaxxcU.e,JBu ming Tinw^R 

continuS"tJ”tji-n"fo^ ^"*«hort^t imr^and it, it 

noticed that if a larger iar i! a Shirley 

burn for a longer time •Thiv'io ^ ^ candle it continues to 

jars and measured the amount <ilfterent sized 

burn aiter the jar 

Volume of Jar {cm3) 145 ' ^TO 300 360 

Burninf! time (s) 5 g 10 , 12 14 

(a) Hou do you think Shirley may have found the volumes of the Jars? 
fcm 3 )^ graph of burning time (s) against volume of Jar 

of’loo’« 3 ?‘’® ® Ja'- "ith a volume 

: bl:?n\ng'?:r TstSn^s? ^ 

(e) If a candle is placed in a 200 cm3 jar of exhal,=.d a-i- ^ ^- i, 

for a shorter time when placed in a jar of inhaled air, Why?”^ 
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The Gases in Air. Book 1, R 1. Q 7 

aa To prepare gases for investigation 

(a) Oxygen - Manganese dioxide in hydrogen peroxide. Collect gas 

over water. 

(b) Carbon dioxide - Calcium carbonate in dilute hydrochloric 

acid. Collect gas over water. 

1. Investigation of reactions of carbon dioxide and oxygen with lime 
water, burning splint, glowing splint and bicarbonate indicator). 

2. Oxygen consumption of a burning candle. 



3 












A 


V 




illf 








\ 




4 




1 




j 


1 



3. Showing that carbon dioxide is produced by a burning candle. 
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The Gases of the Mr. 8.1. 8.Z 
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Gases around tlie earth. 
















O 


Mixture 


of gases we 


inhale . 














3. 


Host common gas in 


air . 
















4 . 


Gas needed for burning. 
















5. 


Turns lime water milky. 
















6 . 


Argon is a 


















7 . 


Used in 


airships . 














• 




3 . 


U.sed in 


light bulbs 


• 
















9 . 


Proce.ss 


used to separate ga 


see 


( 




distillation) 


10. 


When an 


element is 


bui-ned an 






is 


formed . 


11 . 


If a fire is to bur 


n it 


nee 


ds 


heat . 


air 


and 







12. Harmful gas from burning fuel ( dioxide). 



13. Poisonous, non-smelling gas. 
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Electricity . 7.1. 7.2. 7.3. 
Concluct ore and InsulatorR 



I' our students , Delroy, Natasha, Amanda and Christopher, make a list of 
the items they brought to school. The lists are as follows: 



DELROY 

Coins 

Metal Pencil 
Sharpener 
Plastic Pen 
Wooden Ruler 
Exercise Book 



NATASHA 

Exercise Book 
Metal Comb 
Peiicil 
Plastic Pen 
Key 

Textbook 
Dollar Note 
Plums 



AMANDA 

Coins 

Plastic Pen 
Pencil 
■Metal Ruler 
Rubber 
Key 



CHRISTOPHER 

Plastic Comb 
Key 

Exercise Book 
Plastic Pen 
Pencil 



1. Who has brought the most conductors? 

2. Who has brought the most insulators? 

3. Dse Natasha s things to make a j>ie chart of conductors and 
insu.lators, 



4. /yjd up the tot,al nurriber of condi,ictors ctnd the total number of 
iiisulators brought to school.. Make a pie chart to show this 
distribution . 



Giirrcn t Through a B ulb 



M i 1 1 c. .j 1 dj.u a .e ae r i men t to meas'.i.re the current through a bulb using 
an ammeter and one 1.5V cell. He recorded a value of 0.3A. He then 
repeated the experiment using 2, 3, 4 etc cel Is. He recorded the 

following result.s i.n his notebook. 



CURRENT (A) 



0.5 



1 . 0 



1 . 5 



2 . 0 



2 . 5 



3.0 



3 . 5 



NO. OE CELLS 123456 

1. Draw a current diagram for 3 cells used. 

2. Plot a bar-chart of current (y-axis) against Mo. of cells. 

3. What can you say about the effect of adding the 8th cell? 
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A science teacher gave Johnny eight nev? cells and told him to find the 
voltage of them. To save time, Johnny joined, them together and 
measured the voltage drop across various combinations. The results 



were : 



VO[.,TA(.^ E ( V ) 1.5 3.0 4.5 6.0 7.5 9.0 



10.5 10.5 



HO. OE CELL.3 1 2 3 4 5 6 7 8 

IN SERIES 

1. f''lot a line graph of voltage (y-axis) against the number of cells 
in series. 

2. Find the gradient of the line obtained. 

3. From the gradient, find the average voltage drop across each 
cell . 

4. Wh^it can you conclude about the 3th cell to be joined in series? 

5. Draw .a circuit diagram for the experiment. 



Dofu'ia has discovered th-ab balloons can be ' stuck' to the wall if they 
are .slrok'ed on he’’ hair to pick up .a cha>'ge. As she strokes the 
ba.noon over her iiai.r, she finds .a rel<,>.t ionsh ip between the amount of 
strokes and the length of time which the balloon sticks to the wall. 
She carrys out <x simple experiment to investigate this and her results 
are IJ. l.ustrated below. 

HO. OF STROKES 4 8 12 16 20 24 23 



STICKING TIME (s) 2 4 6 8 10 10 11 

1. Plot a line graph of the number of strokes (X -axis )* against' time 
(^-axis). 

2. U.se the graph to predict the sticking time after 9 strokes. 

3. What happens to i.he sticking time after 20 strokes? Why do you 
think this should be? 
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^ rn.d t y 3 3 
'^isctricsl sockets in each room 
follows : 



’ • o n •■■ • I ; f,-; c 

The results 



: 

.'.-.i c.ei.'i)i me the iiumhei- of 
he obtained were as 



NO. OF SOCKETS 

Large Bedroom 2 ' 

Small Bedroom 

Kitchen 4 ' * 

Living Room 3 

Bathroom q 

room oooketB (y-aytls) in each 

shoSld^be? sockets? Why do you think this 

3 . Why are there no electrical sockets in the bathroom? 



T h u n der and Li ghtn ing storms 






BEST COPY AVAIIABLE 



3 . 



Which ™c„th h.s the greatest number cf lightning atcrme 

What is the average number of lightning storms: 

(a) Between July and December 
l.b) Between January and June 
(c) In one year? 



What is the cause of lightning? 



StaM.c._(aQCtxi£.jJtY..j-^^ 



^:^.idec»ii ru]i)bed a Polvthenf^ i j. 

cluarged. When he brought it clo-^ to 'nr?}"' negatively 

freely., he found that t.lUs .od w.^^ 

also noticed th^at the amount ^ ‘ ^'V Polythene rod. He 

amount of attraction. This is shown"bSlow affected the 

CHARGIMd TIME (e) 1 9 o 



DISTANCE OF ATTRACTION 1 () 1 A 

( mm ) ■ ^ I. . 0 



O 



3 . 5 



3.8' 3.9 



3 . 9 



an.^we?!^'' on the freely swinging rod? Explain your 

cha?gLg'?ime''"^ distance of attraction (y-axis) against 
nt’ 3.9 mm? distance of atl'.ra.ct ion is becoming constant 
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E lectricity. Book 1. 7.1. 7 



O 



1. Rub a polythene rod (pen or plastic ruler) to generate static 
electricity. Use the rod to attract small pieces of paper. What 
happens if other substances are rubbed instead of polythene.? 

2. Construct a simple circuit with cell, switch, bulbs and ammeter. 

' What happens to the current when the switch if off? 

3. Testing for electrical conductivity (Allov; the students to devise 
the experiment where possible). 

4. Where is the circuit in flashlight? (Look inside a flashlight. 
There are no wires. How does the’-.electricity travel?) 

5. Investigation of bulb brightness with various cell combinations . 

G. Investigation of voltage variation with various cell combinations 
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3 

4. 

. 

6 . 
7. 

O 

. 

9 . 



PlasUo that ha^atively chatgad if ,-ahbad 

Ne^ativoly charged particles. 

Maolrlne that builds up charge ( 

(, generator). 

Flow of charge. 

fJri Lt of electric current. 

Mater for measuring current. 

Component to stop flow of current, 
ouhstance that lets current flow easily. 

Substance that does not let current -ti - 

cn t 1 i ly , 



10. Very good metallic conductor 

11. "Electrical push". 

^2. Unit of voltage. 

3. Type of cell in a watch. 

’4. Type of cell in a car battery. 
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Cells and Reproduction 6.1 



1. A teachei- was not pleased with a student's work so she tore it in 
half. Then she tore each hall in half again. She continued like this 
until the floor v?as covered with .small pieces of paper. A .student 
counted the n\.imbei' of pieces after each tear. 

NO. OF PIECES OF PAPER 12 4 8 16 32 64 128 



NO. OF TEARS 01234567 

(.a) Plot a bar graph of the results with the number of tears made as 
the horizontal axis . 

(b) What would be the number of pieces of paper after 8 tears. 

(c) How many tears would be needed to produce 512 pieces of 
paper . 



2. A biologist studying amoeba observed one amoeba in a sm.all 
enclosed area of watei" under' a microscope. Every two hours over' a 
twenty hour period, the population was counted. The results are shown 
be low . 

'■'■dE (hra) 0 2 4 6 8 10 12 14 16 18 20 



POFULiTION 1 4 17 70 260 440 490 500 510 500 500 

(a) Plot a line graph of population against time. 

(b) What was the population after five hours? 

(c) Why does the graph not follow the pattern shown in the results 
from the previous expei'iment? 
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C.eAJ^_an-d-BapjrQduct,io n . Book 1. 6.1 



Ihis unit introduces the student to cells. It .is essential that all 
students have the opportunity to use a microscope to view plant and 
anima] ceils. practice in microscopy can be had by viewing paper, 
hair, insects, etc under the microscope. 



Suitable 
can be 
should be 



plant cells to observe are onion (in water) 
easily obtained a.s an example of an animal 
stained with iodine solution or methylene 



, and cheek cells 
cell. Cheek cells 
blue solution. 
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■Cells and ReprQdug±.i..Qii , _ G . i 
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Building block of all living things. 

Instrument for lookin.g at very small things. 

Cell "control centre". 

Jelly-like; substance in a cell. 

Surrounding a plant cell. 

Contains cell sap. 

Chemicai in chloroplasts . 

Type of one celled creature. 

Process of reproduction in one celled creatures ( 



__ fission) 
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An.ijaa.L JlakUkaJifi. 



The following table shows 
animals . 



the living and feeding habits of a group of 



ANIMAL 


Where : 


It lives 


. When it feeds 


Animals home 




Wet 


Dry 


Day 


Night 


Air 


Water 


land 


Prog 


v/ 






y 






/ 


Spider 




- 


v/" 


y 






y 


Lizard 






v/" 








y 


Co ckroach 








y 






y 


Sparrow. 






v/' 










Butterfly 




- 






v/ 






Caterpillar 














y 


Woodlouse 
; ■ ■ 




y 




y 






y 


Land Crab 












v/ 


y\ 


Rat 








> 






y 



b;^ing the information given 
questions . 



in the table, 



answer the following 



. 1 . 

2. 

3 . 

4 . 

;5. 

6 . 



Make a list of those animals who prefer to feed at 
say why this is so. 

Which animals feed both in' the day and at the night 

Which animals live in both water and on the land 
need to do this? x«nu. 



night, 

time . 
Why do 



and then 



they 



Which particular habitat does the woodlouse prefer to 1 

wjiy i . 

The spider mostly feeds during the day, why is this so? 

“ difficult to feed at night. Give 
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-Ihfi (iabitatp of reivin g 



were sent on a trip to record the animals they recognisfd in 
Suoif habitats around the- school. The habitats Jierf It 



(3) Forest/rlver 



•d) A rocky seashore (2) Dry pasture land 

The animals they found were as follows: 

bobster, Cray£i.eh, Sea Eeg 

0?tb! Tohd.^Butterfly, Donkey, Centipede; D»d 

habitats of the above ainlniais, make a 
arlwit I'h habitat.5 above a.s headings, and put the 

■ hlbltlt^ animals which you think may be found in more than one 

dittrtiui? (°r bar gr.-,ph if appropriate) to show the 

■ IS oribution by h.abi lat of the animals recorded. 

Y fir t e b r a t JIL^taiiLicaltioa 

Urttd ^haracteri.st-i.cs of vertebrates at school, Pe-l-.er was 

htrl is Ks uSI'' ’ ''^rtebratos he could think of 

pdp:pi|".S; 

fium,;in.I tlrdl riow . Shark, Flying Fish, Barracuda; 

'■ clatstslI^tertetPer* different 



3 

4 , 



Make a bar-chart to show the distribution into each cla.ss . 

What fraction of the vertebrates listed are mammals. 

mistake in hi.s homework. What two animalf 
listed cire not vertebrates? ' 



Page 44 



ET O 



BEST COPY AVAILABLE 



-lha-££QGa. s.s__of Breath Inf^ 

statements are a description of what happens in your 
-he^t ..avity when you breathe in. The statements, however, are in^the 

bjrtr'Sr.o?reit^'Srd“f" -- 

JunffS^^^' small tubes in the 

(b) Tlie heart pumps the blood to every part of the body, 
b^onr-hul" passes down large tubes ca] led the windpipe and the 



I" 

II 

r 

I ■ 

I'. (d) The ai.r passes into tiny blood-filled tubes around the air sac 



Fresh air travels through your nose and mouth. 



I (f) TI..3 cells Ufje up the oxygen. 

I • 

I 

i 
I 
I 
I 
I 
I 
I 
I 
I 



(g) Air enters the lungs. Each lung has a network of very small 

tuoes in it. Ea.oh tube has an air sac at the end of it. 

(h) Oxygen passes from the blood into the cells. 

( 1 ) B].ood travels in these tubes from the lung to the heart. 

(j) Air, which contains oxygen, passes through the air sac walls. 
£!.u1g<;^,Rccq vQ r v T i iiu > 

After bailing to make the Inter-College sports team. Judy-Ann decides 
..o train seriously for next year's games. She begins training in June 
to bo Toady for the following April. 

ohe notices that as her fitness improves, the time taken for her pulse 

•u-:. return lo normal becomes less. This is recorded in her training 
schedule, .as sliown below: i-cxurae, 



MONTH 



0 



M 



D 



J 



M 



PUI.se recovery 400 
TIME (r-i) 



300 



250 250 



210 



180 



145 11! 



95 95 



Plot a line graph of recovery time (y-axis) against the month 
(x-axis). 

The line obtained on the graph is a curve. What does this tell 
you about the change in recovery time over the year? 
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3. 



4. 



Judy-Ann did very little training one month because of an injury 
What month do you think this was? Explain your answer. 



Explain 



Judy-Ann s pulse V7ilx alv?ays increase during exercise. Will it 
increase to the same amount as her training pz-ogresses? 
your answer. 

A Comparison of Lung VolumftR 



The amount of air which can be held in the lungs of five adults was 
mea.jUred by allovjing them to take a big breath and blowi.ng the air out 
into a bell jar. The bell jar was filled with water and blowing into 
in. caused the water to be displaced. By measuring the amount of water 
displaced, the amount of air held in the adults lungs could be 
measured. The results obtained, were as follows: 



NAME 

box ley 
Car ly le 
Louise 
Mlch.ael 
A 1 is on 
De Ibert 
Judy 
Rickey 



1 



HEIGHT 


DESCRIPTION 


LUNG VOLUME 


1.75 m 


C o m ;p e i: i b j. V e s w i m m e r 


6.4 litres 


2.03m 


Co CO. a worker 


4 . S 1 it res 


1 . 6 0 m 


Seci'etary 


3.2 litres 


2 . C) 3 m 


Cigarette smoker 


2.0 litres 


1 . 6 6 m 


Shop worker 


3.6 litres 


1.75 m 


Cocoa wc>rker 


4.4 litres 


.1 .75 m 


Receptionist 


3 . 7 litres 


1.60 m 


Office Worker 


3.3 litres 


graph of 


adults names (x-axis) against 


lung capacity 



V y axis) . 

Give 2 reasons why Louise may have a small lung capacity. 

Who has the lowest lung capacity? Why do you think this is? What 
effects will this have on his/her breathing rate? How may he/she 
improve his lung capacity? 

Give one reason why Alison may have .a higher lung capacity than 
Louise. 
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Using specialised equipment, 
the oxygen production in 
shown on the graph below: 



some scientists were 
an area of grassland. 



able to determine 
Their results are 




3. 

4 . 



What is the (a) 
(b) the average 



maximum rate of oxygen production per 
rate of oxygen produced per day. 



hour 



What factors may 
and 4.00 p . m . ? 



have caused the dips 



in the graph at 8.00 



a . m . 



I 

! 
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C arbohy drate Con tent In aomft 



During the growth of eome plants, the underground 
swells up to set as a food store. ' These under 
important source of carbohydrate for man. Tannia, 
potato are all examples of this type of plant. 



part of the stem 
ground stems -are an 
dasheen, and , Irish 




During which time period is the rate 
stored greatest in (a) Irish potato 



at which carbohydrate 
(b) tannia? 



is 



Which plant is the first to stop storing carbohydrate? 



What final weight of carbohydrate does tannia store? 



5. Which plant is still storing carbohydrate? Explain your answer 
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-Uag_Ax. cbange — in P l ant s: A Puzzle! 



The fol], owing story represents the movement of gases into and out of 
plant cell during two important reactions you have studied. Read the 
story then answer the questions which follow. 



A shopkeeper is in business selling only soft drinks. 
His shop is open 24 hours per day, and over this period 
people continually bring in money to the shop in exchange 
for soft drink, which they take away.' 

Each day, during daylight hours, a delivery truck 
brings soft drink to the shop. This is taken into the shop 
and the delivery man takes away money froirj the shop in 
payment for the soft drink . 

The shopkeeper sells soft drink at a constant rate 
throughout the day and night, even when the soft drink is 
delivered to the shop. The soft drink is only brought to 
the shop during daylight 



1. Which item is leaving the shop continuously over the 24 hour 
period? 

2. Which item only leaves the shop during daylight hours? 

/ 

3. Which Item is brought into the shop continuously over the 24 hr 
period? 

4. Which item is only brought into the shop in daylight hours? 

b . Which two important reactions do you think this story is suppose 
to represent? 

G . What gas is represented by the money? 

7 . What does the soft drink represent? 

8. What does the shop itself represent? 

0 . What reaction is taking place during daytime when the delivery 
truck arrives? 

10. What reaction is taking place 24 hours a day? 
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l'-Qod._Chaln I n vestlgatlon 



During an agricultural science practical session in the school 
orm III made a list of the plants and animals they observed. 



garden , 



SPECIES 


NO. OF INDIVIDUALS 


Cabbage 


40 


Spinach 


30 


Slug 


7 


Mint 


20 


Greenfly 


20 


Butterfly 


4 


Lisard 


2 


Sparrow 


1 



2 . 



Divide the list above into producers, primary consumers and 
Cieconaary consumers . Make a "f^able to show your lists . 

Make a bar-graph of the number of individuals in each group 
(y-axis) against the three groups (x-axi.s). 

From the graph, which group contains the greatest number of 
individuals. 



4 . 



^Dich is the ifiost aburida.nt pri.mary consumer. 

Why ai'e greenfly nunibei's able to be much higher than 



slug ni.imber.-i. 



6 . 



Why do you. think only one bird was found in this small 
would happen if 20 birds were confined to this area? 



area 



9 



What 
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Lo o ki ng at L ivin g Thin gs . Rook i . 2 ^ • ; - - . : .... 

Gag en i n t,he Air-. B o ok i, a n. r 4 . r ^ 

introduced to the idea of olaeslf Ication by 
OS objects into sets depending of different oharaoterLtioe . 

c?Jcuf e^c^arb^""? different shapes; squares, triangles, 

I tc can^be classified by colour or shape, or sise. 

*^*tubl^ff °drinn^"*^°P Stoppers, spatulas, rubber 

hard, ^ound o? edged °«- 

(o) Laboratory glassuare can be collected and sorted in a similar 



o 



The differences in ordinary and breathed out air. 

Co ntent, - measure the burning time of a candle in 
ordinary and bre^-* thed out; air. 



Ordiv^a 

a\ 



p 



G arbon Dioxide Content 

Tell the student 'to breathe 
slowly and steadily. After 
several breaths, the lime 
water in B will turn chalky. 



J. 



btaHicd oi\f" 
<K\r 



oixlinaKt/j 
aiV — 



<c) Mater Vapour Content. 

Students breathe onto a 
cold surface and can see 
water vapour condensing. 




skcW'bf^iH^ 

:ii 



breaHia 



hmc. 




ChF 

air 









ic^oioci wdleK . 

n^ixmrc iUc i^aley icjjsour 

ccrd(i/\SC5 ^ 

Surfrice d* fLe. 



+ + + ^ temperature .of breathed out air can easily be 

y p ting a hand in front of your mouth and exhaling 
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rulolo^oir , 

base 

Stutients 



This model has its limitations 
?n2 +h useful in demonstrat- 
ing that an increase in volume 
of the chest cavity causes the 
lungs to fill with air. Thir 
is done by pulling down on the 
base of the bell jar. 

at r.nnffp 

water. If a piece of glass tubing f .^ung bjr, floating it in 

InflajT **'® 1>^"S can be aif trachea 

inflated. A lung dissection > 

can be carried out to show ^ 

the networx of very small 

^be colour 
^ smoker's lung 
would be black and 

unhealthy . ) 

yam, etc. it will turn biae/blLrIf°sta?ch ' ' 

The preeence°cf‘^tarch ca^'■b^LvL?^g^ed^n?^®“° ^ 

(a’' leaves kept in light e/lcloSBcl )h 

--"na oark . 





(b) variegated leaves 
(only green areas 
contain starch) 




iniMITH 

fe‘l hr a fcM dlaus 

, I, 

loof 



przxnh 
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^u 3iLJ:h£L_ aar.es in Air. 8,n. r a. q ^ 



A 

X 

D 

Y 

R 

A 

M 

I 

R 

P 

L 

U 

N 

G 

n 

O 

j. 

Cs 

3 

4 

5 

6 
7 
3 

9 . 

10 



E 

P 

I 

II 
C) 
T 
B 
W 
I 
0 
D 
I 
N 
E 
T. 



E 

T 

A 

0 

X 

Y 

G 

E 

H 

M 

P 

T 

U 

R 

S 



U 

P 

C 

D 

t1 

A 

L. 

V 

E 

0 

L 

I 

T 

E 



U 

Y 

H 

P 

B 

N 

C 

T 

E 

C 

N 

P 

X 

A 

H 



0 

p 

R 

Z 

L 

I 

Z 

A 

R 

P. 

K 

A 

P 

D 

T 



M 

A 

A 

Q 

P 

J 

R 

E 

T 

A 

W 

C 

A 

C 

M 



Y 

D- 

G 

H 

N 

K 

D 

r> 

0 

1 
T 
0 
D 
N 
D 
Y 



E 

N 

M 

3 

E 

T 

A 

R 

B 

I 

T 

R 

E 

V 



K 

0 



S 



0 
R 
M 
0 
C 
X 
F 
■ 0 



P 

F 

I 

E 



r* 

O 



L 

A 

M 

M 

A 

M 

IJ 

T 



I 

E 

N 

C 

T 

N 

U 

B 

T 

H 

G 

I 

I, 

M 

0 



M 

S 

T 

D 

M 

Q 

V 

Q 

E 

A 

C 

D 

0 

N 

H 



N 

0 

I 

T 

A 

R 

I 

P 

S 

E 

R 

S' 

0 

K 

P 



G 

T 

E 

D 

I 

X 

0 

I 

D 

N 

0 

B 

R 

A 

C 



AnimaJ.r: v7ithout backboneij .• 

Animalrj with backbones . 

Anirfial.s with wet scales ancl fins. 

Animals which give birth to live young. 

Process occuring in all cells which releases energy. 

Two .things required for respiration (food and _) . 

Two waste products of respiration (carbon dioxide and _ 
Turns lime watei' milky, 

Urgans for gas exchange. 

I.j.arge muscle involved in breathing. 

11. Air sacs consist of many . 

Ik. Used to t,e.st for c.arbohydrates . 

13. Process by which green plants produce food. 

produce food, a plant needs water, carbon dioxide and 
1-b. Country which uses sugar cane to produce fuel. 

16. Cows are con.su.mers. 

17 . Lions are consumers. 
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H&LI s. and Eeproduction 8.2. fi a, 
EaJztams i n Reprod uction 



liie table below lists several animals, the number of eggs produced by 
the female, and the number of eggs fertilised by the male. 



WO OF EGGS MO OF EGGS FERTILSEO 



ANIMAL 


PRODUCE 


AFTER MATING 


F rog 


300 


200 


Human 


1 


1 


Tuna-F ish 


400 


4 0 


Chicken 


4 


4 


Stickleback 


200 


100 . 


(small fresh 






water fish) 






Toad 


200 


160 


1 . Copy the 


above table 


in your exerciss 



"FSPTILISATIOM CHANCE' 
EGGS PRODUCED) 



column Fe rt i 1 i s at j.ii>n (chance" . This is no egfli s ferti 1 j sed 

no. eggs produced 

Draw a bar-chart of "Ferti lisation Chance" (y-axis) a.gainst animal 
name (x-a.xis). 

Which e^g-g's have the greatest fertilisation chance? Are these eggs 
fertilised internally or externally? 



Which animal has the lowest f 
think this should be? 



fertilisation chance? Why do you 



. ■•('ll;/ you th.inx the f er ti li.sation chanceF/ of the toad are greater 

ti\aTi those cf the Six'Lckle'tai'.ik? 

C£Ll^l...Di vi t;i.oo in Sea-Enns 

For hi,'-j biology lesson the f o 1 Iriw i.ng (i.ay , (.hlirrn/s co.l l.ec ted the sex 
cells from sea-eggs in order to study cell division. Me put eggs and 
sperm together to allow fertilisation to take place and then counted 
the number of cells every five seconds for 40 seconds. His results 
v/ere as follows: 



TIME 



10 



15 



20 



30 



40 



NO. OF CELLS 1 



1 



1 



6 



.?? 



70 



144 



1. Roughly how many cells do you think there woi.iid be after 55 
seconds? 
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Plot a line graph oT the number of cells 
(x-axis ) . 



(y-axis) against time 



3 . 



U’rom the graph, 
seconds . 



estimate how many cells there would be after 24 



4. 



How long do you think it would take to 
line graph to help> you. 



produce 40 cells? 



Use the 



The line of the graph 
reason for this. 



is curved rather 



than straight. 



Suggest a 
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£^H s -. and By p roduc t i.oiL._ Book r , c> , p 3 



This section looks at 
investigations suitab 
audio-visual material 



huiTian reproduction. There are 
le for this section. The use of 
IS strongly recommended. 



no practical 
appropriate 
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■Cells and Reprodu ct ion. G.2. 6.3 



B 

X 

P 

U 

L 

K 

N 

0 

3 



C 



A 

1 . 

9 



3. 

4. 
5 . 
6. 
7 . 
8. 
9. 
10 



C 

S 

C 

D 

A 

N 

A 

N 

E 

D 

M 



D 

U 

0 

V 

U 

L 

A 

T 

I 

0 

N 



S 

E 

M 

0 

S 

0 

Vi 

0 

•R 

H 

C 



LI 

R 

A 

G 

V 

I) 

B 

E 

A 

N 

0 



T 

N 

D 

G 

M 

E 

E 

A 

V 

H 



E 

X 

1‘ 

E 

R 

N 

A 

L 

0 

N 



R D 



0 

F 

0- 

T 

E 

F 

T 

A 

G 

K 

L 



F 

0 

R 

A 

TD 

i. 

R 

E 

E 

N 

E 

G 



R 

0 

N 

M 

C 

E 

T 

S 

E 

T 

W 



Male sex cell. 



Female sex cell. 

Male reproduction organ. 

Female reproductive or.gan. 

Fert ili.sation in fish. 

In.struct ions for the developing organisms are contained in these 



Release of an egg from the ovary. 
Connection between baby and mother. 
Unborn child after 3 months. 

Part of a chromosome . 
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-KeAt-oa -the 
^^oPdii Ation A£_Haat-^^ 

an experiment^to^f ind'^ou l which'"^?*^'^ aJluminium. In 

Kenny attache's ttob laSs Jo conductor of heat, 

grease as shown in the diaer-m ^ ^^e underside of the raetal rods using 
and recorded the tiL M? ^ooonJ^^^''v end 

The reaulte ere aho™"’L‘ihe":iMe"LI:S"" °«' 



Tack 


1 




2 


3 4 


5 . 


Iron 


2 




5 


12 22 


35 


Copper 


1 




3 


T 13 


20 


Aluminium 


1 




4 


10 17 


25 


(1) Plot 
Plot 


a line graph of tack number 
all three sets of results on 


(X-axis) against 
the one graph. 


(2) Which 


metal 


is 


the 


best conductor 


of heat? 



Why l'°ySu"?hJnrthiri:? l"<=-aeea as .ore tacks fall off. 



(4) 



done*'in Srter^trLke ?he SpSrImS?t“li??”''‘®^^ ' '’® 



K^^gingJhi fluids Cool 

“'ira’cl.ilalnor'' =°“ »lth 

Juice, they found that the te '' do«n to have some 

different." Tht had‘'dlf^?renrk*^rd? of. 

the temperatures were as followsf containers with lids and 



Container 



Temperature 
of Juice 



Metal Can 



o 

24 C 



Plastic 

Bottle 

15 °C 



Unsulated 

Flask 

5 °C 



Polystyrene 

Beaker 



8 ®C 



f ®^°“ *he temperature (y-axis) against the 
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(2) Did the juioee become warm by giving out cold or taking i„ heat? 

(3) Which container (a) absorbed most heat? 

(b) absorbed least heat? 

remaining in the 

(b)’ w!:;^ ?empeJature"io^lrtS°l^c‘e" fn‘'th‘r'’?h""'""" 

eventually reach? ^ other containers 

would the tempera rfF "Hioro -t * ^ 

if the containers had no lidf':' ^ affected 

(b) By what process is. heat absorbed, in^ this case?. . 



(5) 



Abs orbing Hoa+ , 

oSn?ainiJr'’Lr palate'’ ^ht^' blLr°’'“d "“^^Ing, Aldo takes 

fi.fth container „?:S"tL fSu, 

^:c:rdrtL'iLp:^a?i?r:t1^ oontamere ,m the su.?* Ttll 
Colour of Container White 

Temperature of water 

( 1 ) 

( 2 ) 



o 

31 C 



Brown 



o 

43 C 



His results 


are shown below. 


Black 


Red 


Tin foil 
Covered 


o 

51 C 


o 

38 C 


o 

27 C 

rk, 



S^containlr^^^ temperature against the colour of 



(3) 

(4) 

(5) 

( 6 ) 



fb! ^o^^tainer absorbed most heat? 

(bj Which container absorbed least heat? 

Which container Is the most suitable lor heating up water? 
conClner^fuee?’'^®^ °°°^' *he best 

th,rtemperS?u?e''IJsidn^^ the afternoon he finds that 

would cause the^r^^pc^LrrdiflSrenc^:?""^" 
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Hsa^n_ the HoYf , P<70 ji_a^_aa ^. 9 , ^ . n a ^ 

1 • Condiisiiiaa 

which beSomee hStteJt?^ ® beaker or boiling water - 



'*’> g^^Q^^g^^^n-tiiro ugh a Metal 






Thumb tacks are held 

are held onto the C 

metal bar with vaseline. 

travels along 
the bar the vaseline 
melts and the tacks drop 
off. ^ 

Alternatlvee: (!) heat bar from the 

middle. 

( 2 ) do not heat bar directly 
i-c. move the bunsen a few 
away from the rod. 

■ ( V. ) Angle the bar instead of 
horisontal. 









(c) Haifir_^i£L_a_Ji££d^ 

Trap ice cubes in the boS.toro 
01 a test tube with sorne wire 
gause, and heat the water at 
the top The, water will boil 
wexore the ice cubes melt. 



IaW^ 
bo’ib 



^ ^ ^ — I~ n3U .l a jiIIlg.. Pronert i p>f 



-I-iia pped A i r 




Compare the temperature dron in 4. 

insulated' with cotton wool ^sack containers of wate 

uninsulated container- ’ Packing material, etc «r,a 



inater ial , etc and 
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2 . 



3. 



(a) CQ-nvection in Liquids 

Place a. crystal of potassium 
permanganate in a beaker of 
cold water. The crystal acts 
as a dye and colours the i?ater 
at the base of the beaker. 

When the beaker id heated, the 
purple coloured water moses 
upwards . 




( b ) Convectloji in Gases 

Introduce a smoking taper to 
a beaker containing a candle 
and card or metal divider. 
Smoke from the taper passes 
under the divider and up 
beyond the candle. 



Rci dlatlon 




(a ) Hec\t Radiation Travels in 



Place a card or metal divider with 
a small hole in it near a bunsen 
flame. If a student pl.aces his/ 
her hand next to the divider, heat 
will only be felt in the region 
next to the hole. Move the 
position of the divider to show 
th.at heat radiation travels in 
all directions. 



(b) • Absorption and Emission of Heat Radiation 




(1) Fill the containers with 
cold water and record 
temperature increase at 
regular intervals when 
placed in the sun. 

(2) Fill the containers with 
boiling water and measure the 
temperature at regular time 
intervals as each cools down. 
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4. AiL-Qnlikelv 



Tne melting point of aluminium in 660 C. The temperature of s 
I lame a gas burner is over 900 ®C. Why does a 

me.ct when water is put on a stove to boil? 



saucepan not 



The apparatus shown on the right 
can be used to answer this question. 
Make a paper box as shown using 
paper clips. The paper must not 
be folded over too hard, or torn, 
otherwise it might leak. 

Tiny bubbles and steam will be seen 
rising from the box. The water is 
boiling, and taking heat energy away 
irom the box, so the p.aper never 
becomes hot enough to catch fire. 
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Heat on the Mo ve . 9.1. flg. n 3. 94 
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C 
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A 
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P 
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D 


B 


A 


I 


H 


C 


E 


Y 


H 


0 
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C 


M 


N 


G 


D 


F 


H 


...G... 


N 


A 


B - 
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D- 


E 


E- 



1. Movement of heat through solid. 

2. Poor conductor of heat. 

• j . Metal which conducts heat very well. 

4. Movement of heat through gases and liquids 

5. A rising current of hot air. 

6. Wind affecting Asia. 

7. Heat travel.g from the .sun to the earth by 

8. Illness caused by intense cold. 

9. Heat from the sun. 
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- J uil d i np BlockR 4.1. 4 
Heltlng -Polnt.R 



It changes from a liquid to rgae ‘h® P°iS‘ at which 

a gae. (Room temperature = 30 ®C) 



iNater 

Alcohol 

Sand 

Aluminum 

Salt 

Napthalene (moth balls) 

Sulphur 

Butane 



melting point (®C) 



boiling point ( ®C) 



0. 

-114 

1610 

659 

808 

80 

120 

-139 



100 
64 
2230 
2447 
1465 
218 
444 
1 



U) Which substance or substances is a eas at v-, 

a gas at 100 m temperature? 

:b) Which eubatance or aubetances in a liquid at room temperature^ 

O) Which eubetance or eubatancea ia a,solld at room temperature? 

d) Which aubatanoe or substances is a gas at ICloOc? 

e) Which substance or aubstanoes is a liquid at 100»C? 

f) Which substance or aubstanoes la a solid at loo'c? 

point of 827®C,"do*you'^thinlt\* substance which had a melting 

container or an aluminum con tJlne?“ r ®'' “ ® 

answer. container? G.ive a reason for your 

Sfiter and t.h^^ ' 

■opping ink from Ss"pen into'^a^glf e'’ homework so he just eat 
* apread through the water even if°L°liHM'stl? 

school "th© ■ n.©x"fc Hav 

lokly ink spread through SI?* e^'Periment to measure how 

t one drop of ink carefully on the sS'r measuring cylinder. He 

e colour had spread every ten aeSSnds measured the distance 

s results are shown below 
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DISTANCE (cm) 



IME (seconds) 



10 

20 

30 

40 

50 

60 

70 

80 

90 

100 

110 



7 

12 

16 

20 

23 

25 

27 

30 

33 

35 

36 



I 
I 
I 

(J) How do you think Kester judged how the ink had spread through the 
cylinder? ® ” 

(I) What could Kester have done to have made sure that his results 
were reliable? 

^ line graph cx the distance fhe colour had spread against 

time . 

(||} How long did the ins take to spread 15 crn? 

(e) Can you predict how long the ink will take to spread 50 era? Give 
■ a reason for your answer. 

tlos cs and the Balloon 

ijJnStVin fhJ the end tight. After two weeks, 

5^ noticed that there was hardly any air left in it. Moses decided to 

Si quickly the air wae. lost so he blew up another 

Mloon and then he measured its volume every two days over a two week 
• His results are shown in the table below. 



I 



OF DAYS 



8 



10 



12 



14 




I 

b) 

I 




UME OF BALLOON 3000 2500 2000 1500 1250 1100 900 

How could Moses have found the volume of the balloon? 

Plot a line graph of volume (cm^) against the number of days. 

What was the volume of the balloon after five days? 

Can you explain how air might get out .of the balloon even if 
end is tied very tightly? 



800 



the 



I 
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How Ha ny Blows ? 



Pamela watched Moses blowing up the 
He took such a long time that she 
increased each time he blew into 
Moses blew into the balloon a nijmber 
Pamela measured the volume of the 
below: 

NO. OF BLOWS 2 4 



balloon for his last experiment. 

wondered how much the volume 

the balloon. To find the. answer, 

of times. After every two. blows 

balloon. Their results are .shown 

% 

6 8 10 



VOLUME OF BALLOON (cm ) 600 1200 1800 2400 .3000 

(a) How do you think Pamela measured the volume of air in the balloon 
each time 7' 

(b) Plot a graph of volume of balloon against number of blows. 

(c) Use the graph to find the voli^ime of one blow. 

(d) How many times would Moses need to blow into the balloon to give 

it a volume of 4000 cm ? ^ 

(e) Explain why the balloon gets larger when you blow into it more in 
terms of the movement and number of molecules. 
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Mirough experiment ard^rbrervatlir^lwd P>^°Pertle6 s>t matter and 
»e particle theory of matter ^ 0 °?^ f^^^SSIed" 

and r.ae.„ 

studying s'^id^ntlori^^'*^ ’ gasee can be compared by 

flasks , containing 
solid, liquid and . 
gas . 




CliaingeB of 

(a) 



poll’d 

-fw«d 

-' fixed •shape.r 






nintL? containing 

napthalene in a beaker of 

water until 
the melts. Remove 

J source and record the 

eve?r? r rxapthalene 

ofln h minutes. (These results 
can be graphed) 



(b) S ub li tnatlon n-p j^diri " 



into t crystal of iodine 

■ le Lrf 5°''°®'’® ■ "h®" <^he tube 

is heated gently the crystal 

turns to iodine vapour 
occupying a. much larger 
volume. 




nQpfiifllen& 



lodiinc 

c^irJ 
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Air Lobb from Inflated BalloonR 



If a balloon is inflated and tightly knotted, air will slowly 
escape from the balloon through tiny "holes" in the wall. Air 
must, therefore, be composed of particles small enough to pass 
through these holes. 



Diffusion Kxpe rimentR 
(a) Diffusion in GaseK 
. - . ( 1 ) Nitrogen dioxi de and air 

• • • •• "'i : ■ 

When gas jars are set up 
as shown, the rate of 
diffusion is the same in 
each case . 



(c) 



3 “— 



'4 
01 

3^^ 




(2) Hydrochloric a cid and ammonia 

The gases diffuse at ' 

different rates NHaCI is 
formed at the interface. 



alUA/* cftr^siOA 

piACC. 



cdt^ uooi^aiistd 1 



:o 



(b) Diffusion in Liquids 



iiA HQ 






Use a syringe to put a few 
drops of potassium 
permanganate solution 
at the bottom of a test wdte/ — • 
tube of water. Allow . 

to stand and observe. 

jP0VVv\aiA^^tMlp^ 

Diffusion in Solids 



fonvicx] 



-^welter 



eoftor\ 

wool sauced 
NHj 



1 



n 



pcjwssium ^ 



Pour some gelatin solution 
into two test tubes . When 
the gelatin has cooled and 
'set, put a crystal of 
potassium permanganate on 
top of the jelly and stopper 
the tubes . Leave one the 
right way up and the other 
upside down for about 1 
week . 



pe»WVir 



n 



- - 



a 



.pdbssium 



pern^vu^iooil^ 
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• Uixing Methylated and 



I 



This experiment is detailed in Starting 
Science 1. If the volume of methylated 
spirit is poured in carefully on top of 
the watery -very little mixing Will --dccttr i ' 
When the cylinder is shaken, the liquids ' 
mix and the total volume decreases . The 
reason for this can clearly be seen if 
equal volumes of dried *rice and dried 
peas are mixed. 



C . Q m pre S S i Q n o f — Solids. Ti iQulda nnH Gasen 




Walei^ 



50on^ 



^Jcn? 

•vititWc 



Set up 3 syringes containing a solid, 
(eg stopper) liquid and gas. Allow 
students to put their finger over the 
nozzle and attempt to push down the 
plunger . 
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D 

[ 

J 

r 

M 

1 . 

2 . 

3. 

4. 

5 - 

6 . 

7. 

8 . 

9. 



N A 

A B 

I F 

C R 

E . D 
C A 

0 L 



I N 
D A 
E T 
U 0 
I M 
B S 
E C 



W 0 
L T 
C D 
P A 
H G 
0 L 
U L 



R B 

0 N 

E 0 

V R 

F I 

1 D 

E S 



Can flow and take shape of container. 

It keeps its shape. 

o 

Melts at 1539 C. 

Melts at O^C. 



Gas given off by a liquid, . 

Very, very small particles. 

Small particles made up from atoms. 

Scientist who helped develop ideas about atoms. 

Motion of larger particles in collision with molecules. 
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Volnnnoon 



Ih« .^rS '"■•■I'^anoes in the regions of 



R'Bgion 



Iceland Asia Africa Australia North South 

... » America America 



No. oC Volcanoes ] a 



Re,fi 



No. <'>.C Volcanoes .. 3C) 



13 



o n 



Bar hast Europe Central America & Caribbean 



10 



11 



the reou.lte (no. of volcanoes on 



( 2 ) 

(.T) 

(4) 



Iri region has the greatest number of active voleanoep'^ 

(b) Which regron has the lea.st number of volcanoes? 

volcanoes are nearly all found on the edge.s of the 
ojUvinents. Why do you think this should be so? 

Iceland is a .small island in the middle of the Atlantic Ocean 
which has many volcanoes on it. Do you think ther^ wUl br^v 
other volcanoes in this area? Where must they b^^ 



’ustod®''Lt'%h»v'^vi' tl;e "'■-'‘■W besides the ones 

I wlici'fc does "this mean? 
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In many cases, beaches along coastlines protect agricultural lands, 
houses, and roads from the destructive effects of the sea. 

Peter became concerned about this when he noticed that sand was being 
removed from the beach near his home in lorries, and that the sea 
seemed to be washing further up the shore. He made ob.servat ionc over 



a period 


of 


months 


by measuring 


the distance of 


the 


high tide 


mark 


from a 


coconut 


palm further 


up shore. His r 


esults 


are shown in 


the 


table below, 














Month 




0 1 


2 3 


4 5 6 7 


8 


9 10 11 


12 



Distance of 

high tide 128 120 111 104 96 8b Y9 71 64 54 47 38 30 

from the 

palm tree (cm) 



( 1 ) 



Plot a line graph of months (x-axis) against the distance of the 
high tide from the palm tree. 



(2) During which month was the erosion greatest? 



(3) From the graph, e.stimate the average rate of erosion per month. 



(4) 



(a) How m.ttny more months will it be before the sea reaches the 
palm tree? 

(b) What will happen to the palm l;ree when the sea reaches it? 

(c) How do you think this may affect the rate of erosion? 



(5) How can the rate of ero.sion be slowed down? 



The following table show.s the total, oil consumption (in millions of 
barrels per day of crude oil) by the United States, Canada and Europe, 
between 1970 and 1980. The uses of the oil have been split into 
categories as shown: 



Q 
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I 

I 

I 

I 

I 

I 

I 

I 

I 

I 



Year 



Electricity 



1970 



197; 



1974 



1976 



1978 



1980 



Gene 


ra t ion 


2 2.2 


2 . 6 


3.2 3.6 


4 


Industrial 


8 8.2 


8.6 


9.3 10.2 


11 


Hornci 


s , Shops, Offices 


6 6.5 


7 


7.5 8.5 


10 


Tran; 


ivpor t 


14 15 


16 


17.5 19 


2.? 


(1) 


Plot a line graph of the amount of 
year. Plot all four sets of points 
to label the line graphs clearly. 


oil used 
on the 


(y-axis) against 
one graph . Rememb 


the 

er 


(2) 


Wiiichi of the fo*.*,r 
consumption? 


c t o. teg o r i e s f; h o v; g 


the greatest increase in oil 



(3' if'rotii the graph, predict 

(a) how much oil would be used per dav for transDort in iq?p ;9 
<b) Ho„ »uch would be used for eleetricft; . 

an experimental 

a,,alye,lf th^r iir I""® 'Ji«®rent. areas and 

below: t,a.nd, humus and clay. Their results are shown 



||S£!.iJL_A. 



Sand (%) 
85 
45 



Hum us (% ) 
10 
40 
30 



5 

15 

45 



■ *’ ni^x-axi^ the three (.3) ooiln and .oomponents on 

I thJ J-axie! Psr.aentage of each oom,por.er.t In each soil on 

2) Which soil will hold most water? 

3) Which soil will contain least plant food? 

Geasorir"^^' ''-"^^-ome most easily waterlogged during the rainy 

5) Which soil would be best for growing crops on? 
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The Earth. Book 12.1. 12.7 
1 . Looking at Ronkn 



A good way to begin this section may be to get each pupil to bring 
a rock or stone into school. A number of questions can then -be 
asked and discussion and teaching points can be developed. 



eg 



(a) How old is it? 

(b) How did it get where it was found? 

(c) What colour is it (obtain a fresn surface if possible to 
examine ) ? 

(d) What is its density (determine volume by water 
displacement)? 

(e) Is it hard (how can this be measured)? 

(f) Does it crack easily? 



2. Identifying LimeRtone 



Limestone is composed of the chemical, calcium carbonate, which 
reacts with hydrochloric acid to give carbon dioxide. Calcium 
carbonate containing rocks can be found in Grenada. 

NB It is perhaps also worth investigating sand samples for 
magnetic properties. Black sand (found, for example, at Black 
Bay, near Gouyave) is known to be ferromagnetic. 



3 • Extracting MeteiR th eir Ores 

The chemistry behind this process is given a more fuller treatment 
in the CXC course. However attention should be given at this 
stage to the presence of mekal ores and the historical uses of 
metals and how th^s may be I'elated to their case of 
extraction. 



The extraction of copper from copper (II) oxide can be used to 
demonstrate this process. Heating black copper (IT) oxide with 
carbon results in the production of red copper metal. 

Relate this experiment to the "accidental" extraction of copper 
from copper containing containing rocks around a fire. 

4. Refining "Crude Oil" 

crude oil can be made in the laboratory using a mixture 
of petrol, paraffin, diesel, lubi'icating oil, and engine oil. 

This mixture can then be used to illustrate a simplified form of 
fractional distillation. This procedure is outlined in Starting 
Science Book 2 (p. 60). 



Page 7 4 




o 

o 



3 



BEST COPY AVAILABLE 



iL Soil ToBtn 



The differences in the properties of soils can be shown bv 
carrying out simple tests on soils from different arfea^ These 
tests include: (a) water content 

(b) air content 

(c) acidity 

Methods are outlined in Starting Science Book 2 (p.63). 

Soil EroaloT) 

by waterman ^^ITI used to illustrate the effects of erosion 

oy wa^er as well ae precautions ■■ 

which may be taken to prevent V”** 

this. A stiff caz'oboat'd box 

can be used if no suitable tray 

is available. Trace a path in 

the sand with your finger tip 

before beginning. 



Eloctrolysifl of . Sea Wat.^r- 

This simple experiment will 
Illustrate the principle used 
in the commercial extraction 
of chlorine from sea water. 

fiyaporatlon of 8ea Wat<>T- 

This process is used commercially 
in the West Indies. Fresh water 
can be used as a comparison. 




bubbles ^ 

sax . - 
ujttkv 




V 



€vttpam{im bosiU 
Cor 

SCO. uDoiov^ 
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Ih e Earth. 1 ? l . ly 3 .9 ■; ^ 

A G F S E T A 



0 

N 

B 

V 

W 

T 

S 

U 

R 

C 



1 . 

9 

3. ' 

4. 

5. 

6 . 

7. 

8 . 

9. 

10 . 
11 , 
12. 

13 . 

14. 

15. 

16. 

17. 

18. 
19. 



C 

0 

A 

L 

U 

■A‘ 

M 

G 

A 

M 



X 

I 

C 

0 

C 

E 

M 

E 

N 

T 



E 

T 

D 

A 

I 

R 

E 

R 

0 

C 



F 

A 

E 

M 

H 

0 

S 

R 

C 

F 



A 

L 

S 

D 

P 

S 

T 

S 

H 

0 



U 

L 

n 

A 

R 

I 

K 

U 

A 



C 

L 

I 

0 

V 

0 

0 

L 

N 

L 

S 



I 

T 

T 

E 

A 

N 

N 

S 

U 

K 

I 



L 

S 

S 

N 

I 

A 



I 

A 

I 

G 

K 

T 



■j I 



L 

H 

N 

L 



A 

M 

N 

S 



S 

E 

D 

I 

M 

E 

■ I 

N 

T 

A 

R 

Y 



0 

R 

E 

F 

G 

M 

H 

E 

Q 

P 

0 



The middle of the earth. 

The least dense layer of the earth. 

A rock which is easily split. 

frisses if acid is dropped on it 
not liquid rock under th ground. 

Hot liquid rock from a volcano, 
ype of rock that solidifies from liquid. 

.Volcanic regions are found along 

The wearing away of rock or soil. 

Rock formed from settled particles. 

Rock changed by either pressure or heat 
Remains of ancient life forme. 

Ground, roasted clay and limestone. 

Rocks which contain alot of silicon. 

Iron as it is found in the earth. 

Solid fossil fuel 

Crude oil is purified by this process. 

Rotting dead plant material. .... 

Lots of humus, some clay, some sand. 
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Deing a Scientist, 1,1. 1,2. 


1 . 3 




1. senses 


2 . 


thermometer 


3. stop watch 


4. 


millimetre 


ft. second 


6 . 


temperature 


7 . mass 


8 . 


volume 


9. f i.l.tration ^ 


10 . 


Fleming 


]. 1 . minute 


12 . 


metre 



at. .LiyLlrig__Ihirig£_.. 






1. organism 


2 . 


aniroal 


3. reproduction 


4 . 


mammary 


ft. rodents 


6 . 


mucus 


7. liabitat 







So lver t bs and Solutions. 5. 1 . 5.2. 5 .3. 5^!. 



1. 


water 


2. 


evaporation 


3. 


condensation 


4. 


ice 


•ft. 


s team 


6. 


Ijoiling point 


7 . 


melting point 


8 . 


expands 


9 . 


s alt 


10 . 


precipitation 


11 . 


irrigation 


12 . 


solvent 


13. 


saturated 


14 . 


suspens ion 


1ft. 


paraffin 


16 . 


chlorine 



E ne rgy 3.1. 3.2. 3.^. 



1 . 


chemical 


2 . 


atomic 


.3 . 


kinetic 


4. 


light 


ft. 


dynamo 


6 . 


sun 


7. 


joules 


8 . 


hydroelectricity 


9. 


solar 


10 . 


electric motor 



El octriciby 7.1. 7.2. 7.3 



1 . 


polythene 


2 . 


electrons 


o 

o . 


Van de Graaff 


4 . 


electric current 


ft . 


ampere 


6 . 


ammeter 


7 . 


switch 


8 . 


conductor 


9. 


insulator 


10. 


copper 


11. 


voltage 


12. 


volt 


13. 


mercury 


14. 


lead-ac id 
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6 . 



Gases of Air. 8.1. 8 , ? 



1 . 


atmosphere 


9 


air 


3. 


nitrogen 


4 ! 


oxygen 


5. 


carbon dioxide 


6 . 


noble gas 


7. 


helium 


8 . 


Argon 


9. 


fractional 


10. 


oxide 


11 . 
13. 


fuel 

carbon monoxide 


12. 


sulphur dioxide 



A NSWERS TO WORD SKAHCHES - YKAR 2 

1 . Cells and Reproduction. 6.1 



1 . 


cell 


9 


microscope 


3 . 


nucleus 


4. 


cytoplasm 


5 . 


cell wall 


6 . 


vacuole 


7 . 
9. 


chlorophy 1 
binary 


8 . 


amoeba 



2 . Looking at Living Things 2.2 ^r.r1 Th^ Gases in Air. R.3. B.4. R . 5 



1. 


invert i brat es 


2. 


vertibrates 


3. 


fish 


4. 


mammals 


5. 


respircition 


6. 


oxygen 


7. 


water 


8. 


carbon dioxide 


9. 


lungs 


10 . 


diaphragm 


11. 


alveoli 


12. 


iodine 


13. 


photosynthesis 


14 . 


light 


15. 


Brasil 


16 . 


primary 


17. 


secondary 







3 . Cells and Reproduction. H.9.. 6.3 



1 . 


sperm 


2. 


egg 


3. 


testes 


4. 


ovaries 


5. 


external 


6 . 


chromosomes 


7. 


ovulation 


8 . 


cord 


9. 


foetus 


10 . 


gone 



H.eat 


on the Move 9.1, ; 


9.2. 9.3. 


9^ 


1. 


conduction 


2 


insulatOL’ 


3. 


copper 


4 


convection 


5. 


t hemal 


6 


. monsoon 


7 . 
9. 


radiation 

solar 


8 
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5 . Buil ding. Blank n . 4 1 ^ 4 ;? 



1. 


liquid 


2 


3. 


iron 


4 


5. 


vapour 


6 


7 . 


molecules 


3 


9. 


Brownian 





:uii2_ 

j . 


1 - 12.7 

% 

core 


9 


3. 


slate 


^ - 

4 . 


5. 


magma 


6 . 


7 . 


igneous 


8 . 


9. 


erosion 


1 0 


1 1 . 


metamorphic 


12 


13 . 


cement 


14 


15. 


ore 


16 


17 . 


distillation 


18 


19. 


loam 



J 
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Y nlrmmnrn^jytr 



solid 

ice 

atoms 

Dalton 



crust 

chalk 

lava 

faults 

sedimenta ry 

fossils 

silicates 

coal 

humus 
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